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Antigens means and method for the diagnosis of lymphadeno- 
pathy «- — ^ defi ° ienCy Syndr ° me " 



Ihc invention relates to antigen's, ..... and methods 
ro r the diagnosis or lymphadenopathy and acquired l..un. 

deficiency syndrome. /« T ns} 
The acquire immune deficiency syndrome (AIDS) 
in Rcveral countries. The 
5 „.» recently M« r.oo»«l.td in .ever. 

«.«... h.. «•••« "' lnl ' ln 

1. - epidemiological •"""^ V 

-::r:;:r:i;i:ra:i:ir;;r:i^ 

eells or a suosev « t-rnatively , these 

„ ...» ,««.- . ; * tM>lt lm ,„ lou , „„.«.. 

K.po.l • „„„ 4 , s0 ribed In ho»o=e,u=l 

^ „ .„ ... UM . !«. 

20 males and infants ' . of r8ac tive 

«r «ueh lymph nodes is mat 
. histological aspec of sueh ly«P & 

hyperplasia . Such cases may correspond to an 
Bl ld« form of the disease. biological 
lt has been found that one of the maj 
r .rns and of lymphadenopathy syndrom (LAS), 
25 agents of " d °„ ' P ro „ lc 8lgn 0 f A i DS -, should 

consist of a T iymp v n9tlcnt wlth multiple lympha- 
Iy mphnode of a homosexual patient «i ^ ^ 

denopathies. The virus appears to be 



15 



20 



25 



30 



35 



T-cell leukemia virus (HTLV ) family (R.c. Gallo and H 

*■ «.*t., "J. ». tl . cancor m.fc.-. 69 (Mo. 6), 1209 u',82)) 

he x„t .antics virus has been kn0Hn a|j 
the eo-called HTLV-1 subgroup. 

The patient was a 33-year-old nonsexual male who 
«» 8 ht ..Wo,, con„uU*fc ion ln Deo „„. r 1962 faf 
adenopathy and astnenla (patieftt 

aXUlary and ln « Uinal ^adenopathies. ,. lth8r feyer 
nor recent loss of „ eight were not£d< The 

history of several episodes Df eonorrhea and ha<J been 

treated for ayphili, i„ Septenber ^ » lntervlews 

e indie.*., that he h«d had more th „ 5Q ^ 

:: t n: r d r traveiied to 

Laboratory teats indicated positive serology' 
< mmunoglobulin a, for cytomegalovirus {C «V> and Epsteln- 

r o IT" SlBPleX Vlrus "»* in c.ix. 

from hie throat that were - cultured on human and Bonkey 
cells. A biopsy of a cervical ly mph node wa8 perf QM 
One sample served for histological examination, which 
revealed follicular hyperplasia without change of the 
«.».r.l structure of the iymph n:0 de. Immunohistologlcal 
studies revealed, lB paracortical areas, „ un , e rous T l ya _ 

l°i c oT d ( r 3 T Typlns of the vhole ceiiui - 

n oa ed hat 6 2 percent of the cells were t lymphocytes 
(0KT3 ), 44 percent were T-helper cells (004*), and 16 
percent were suppressor cells (0KT8 + ). 

Cells of the same blop 3ed lyttph node wepe pufc ln 
culture «diu« jW ith phytohemaggiutinln ( PHA) , T-cell growth 
factor (TCGF) , and antiserum to human « interferon. The 
cells were grown in HP M i-,64 0 medium supplemented with 
antibiotics, tO^H e-mercaptoethanol , ,0 percent fetal 
calf eeruBl o.J percent ahe ep antibody to human . inter- 
feron (neutralizing titer, 7 10 at KrWtion and 10 percent 
TCGF, free of PHA. The reason for using the antiserum 



"■■3. 

Lo o-intcrforon was to neutralize enaogenous interferon 
which la secreted -by cells chronically infected by 
viruses, including retroviruses. In the mouse system, 
it had previously been shown that anti-serum to inter- 
5 feron could increase retrovirus production by a factor 
of 10 to 50 - F. Bsrri-Slnoussi et al., "Ann. Microbiol. 
(Institut Pasteur)" 130B, 3l»9 (1979) . After 3 days, the 
culture v)as continued in the same medium without PHA. 
Samples were regularly taken for reverse transcriptase 
10 assay - and for examination in the electron microscope. 

After 15 days of culture, a reverse transcrip- 
tase activity was detected in the culture supernatant 
by using the ionic conditions described for HTLV-1 
(B.J. Poiesz et al. "Proc. Katl. Acad. Sci. O.S.A." 77 , 
r ■■■ !H 15 7t^5 (1980)). Virus production continued for 15 days and- 
J\S decreased thereafter, in parallel with the decline or 
,y lymphocyte proliforatlony^eripheral blood lymphocytes 
cultured in the same way were consistently negative for 
reverse transcriptase activity, even after 6 weeks ^ 
20 Cytomegalovirus could be detected, upon prolonged co- 
cultivation with MRC5 cells, in. the original biopsy 
tissue, but not in the cultured T lymphocytes at any 
time duritto; culture. 

1 The invention relates tc the newly isolated virus 
25 as a source of the above said antigen which will be 
defined later. . • - 

i The newly isolated virus, which will hereafter 
be termed as LAV^, will however be described first. . 
Th* virus is transmissible to cultures of T 
30 lymphocytes Obtained from healthy donors. Particularly 
Virus transmission was attempted with the use of a 
culture of T lymphocytes established from an adult 
healthy donor of the Blood Transfusion Center - at the 
Pasteur Institute. On day 3, half of the culture was co- 
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cultivated with lymphocytes from the biopsy after centri- 
fugatlon of the mixed ceil suspensions. Reverse trans- 
criptase activity could be detected in the supernatant 
on day 15 of the coculture but was not detectable on 
5 days 5 and 10. The reverse transcriptase had the same 
characteristics as that released by the patient's cells 
and the amount released remained stable for 15 to 20 
days. Cells of the uninfected culture of the donor lym- 
phocytes did not exhibit reverse transcriptase activity 

10 during this period or up to 6 weeks when the culture, 
was discontinued. 

The cell-free supernatant or the infected co- 
culture was used to infect 3-day-old cultures of T lym- 
phocytes from two umbilical cords, LCI and LC5 , in the 

15 presence of Polybrene (2 ug/isl). After a lag period of 
7 days, a relatively high titer of reverse transcriptase 
activity was detected in the supernatant of both cord lymphocyte 
cultures. Identical cultures, which had not been lnfec- 

"i 

ted, remained negative. These two successive infections j 

20 clearly show that the virus could be propagated on / 
normal lymphocytes from either new-borns or adults. ? 

In the above co-cultures one used either the 
cells of patient 1 as such (they declined and no longer 
grew) or cells which had been pre-X-rayed or mitomycin C-treated. 

25 The LAV j virus, or LAY^virus suspensions, which 

can be obtained from infected cultures of lymphocytes • 
have characteristics which distinguish them eompletly 
from other HTLV. These characteristics fill be referred 
to hereafter and, when appropriate , in relation to the 

30 Fig. 1 - this shows curves representative of variation 
of reverse transcriptase activity and C H] uridine 
activity respectively versus successive fractions of the 
LAV- virus In the sucrose gradient, after ultracen- 
trlfugation therein of the virus contents ef a cell-free 

35 supernatant obtained from a culture of Infected lympho- 
cytes . 
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the analysis of LAVj virua by resorting to 
reverse transcriptase activity can be carried out 
/ according to the procedure which was used in relation 

to virus from patient 1. The results of the 

^ 5 analysis are illustrated in Fig. 1 . Cord blood T 

lymphocytes infected with virus from patient 1 were 
labelled for 18 hours with [^{Qurldine (28 Ci/mmole, 
Aoersham ; 20 uCl/ml). Cell-free supernatant was ultra- 
eentrifuged for 1 hour at 50,000 rev/mln. The pellet 
10 was resuspended in 200 ul of NTE buffer (10 mM trla , pH 
7.H, 100 mM NaCl, and 1 mM EDTA) and was eentrifuged over 
a 3-ml linear sucrose gradient (10 to 60 percent) at 
55,000 rev/min for 90 minutes in an IEC type SB 198 
rotor . Fractions (200 ul) were collected, and 30 ul 
15 samples of each fraction were assayed for DIJA UNA dependant poly- 
meraBe activity with 5 mM Mg and poly(A)-oligo-(dT) 12 _ie as 
template primer ; a 20-ul portion of each fraction was 
precipitated with 10 percent trichloroacetic acid and 
then filtered on a 0.«5-um Milllpore rilter. The 3 H- 
20 labelled acid precipitable material was measured in a Pack- 
ard fc-counter. 

That the new virus isolate was a retrovirus was 
further indicated by its density in the above sucrose 
gradient, which was 1.16, and by Its labelling with 
25 [ 3 H]uridine (fig. 1). A fast sediraentlng UNA 
appears to be associated with the LAV ^ virus. 

Virus-infected cells from the original biopsy as 
well ae lnTected lymphocytes from the first and second 
viral passages were used to determine the optimal requi- 
30 remeftta for reverse transcriptase activity and the 

template specificity of the enzyme. The results were the 
same in all Instances. The reverse transcriptase activity 
displayed a strong affinity for poly(adsny late-ollgodeoxy- 
thymidylate)Cpoly(A)-ollgoCdT) " gj.and required Mg 2 * with 
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an optimal concentration (5»M) and an optimal pH of 7.8. 
The reaction was not Inhibited by actinotnycin D. This 
character, as well as the preferential specificity for 
riboscadenylate-deoxythynidylate over deoxyadenylate- 
5 deoxythymodylate , distinguish the viral enzyme rrora 
DBA-dependent polymerases. 

Electron microscopy of ultrathin sections of 
virus-producing cells shows two types of particles, 
presumably corresponding to the immature and mature 
10 forms of the virus : immature particles are budding at 
the cell surface, with a dense crescent in close contact 
• with the plasma membrane. Occasionally, some particles 

remain in this state, while being freed rrom the cell 
. surface. » 
15 Mature particles have a quite different morpho- 

logy with a small, dense, eccentric core (mean diameter: 
m nm). Most virions are round (mean diameter : 
139 ran ) or oveld, but in some pictures, especially in 
the particles seen in the original culture from which 
20 the virus was isolated, a tailed morphology can also be 
observed. The latter fern can also be observed in cyto- 
plasmic vesicles which were released in the medium. Such 
particles are also formed by budding from vesicle 
membranes . 

25 Morphology of mature particles la clearly dis- 

tinct from HTLV , whose large core has a mean diameter 
of 92 nm. 

Helper T-lymphocytes (Leu 3 cells) form the main 
target of the virus. In other words the LAV ^ virus has 
30 particular tropism for these cells. Leu 3 cella are 

reoogrllzable by the monoclonal antibodies commercialized 
by 0RTH0 under the trademark OKTt . in contrast enriched 
cultures of Leu 2 cells, which are mainly suppressor or 
cytotoxic cells and which are recognized t>y the mono- 
• 35 clonal antibodies commercialized by 0RTHO under the 
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trademark 0KT8 did not produce, when Infected under 
the same Condi tione , any detectable KT activity even 
6 weeks after virus infection. 

In most cases of AIDS, the ratio of OKTt* over 
5 0KT8 + cells which is normally over 1, is depressed to 
values as low as 0.. 1 or less. 

The LAV 1 virus. is also immunologically distinct 
from previously known HTLV-1 isolates from cultured 
T lymphocytes of patients with T lymphomas and T leu- 
ID kemias. The antibodies used were specific for the pl9 
and p2t core proteins of HTLV-1. A monoclonal anti- 
body to p19 (M.. fiobert-Guroff et al. "J. Exp. Med. MS*, 
1957 (1981 J) and a polyclonal goat antibody to p24 
(V.S. Kalyanaraman et al. "J. Virol.", 38 , 906 ( 1981 » 
15 ..were used in an indirect fluorescence assay against 
. ' ' Infected cells from, the biopsy of patient 1 and lympho- 
cytes obtained Trom a healthy donor and infected with 
the same virus. The LAV ^vlrua -producing cells did not 
react with either type of antibody, whereas two lines of 
15 cord lymphocytes chronically infected with HTVL 1 
(M. Popovic, P.S. Sarin, M. Robert-Gurof f . V. S. 
Kalyanaraman , D. Mann, J. Mlnowada, B.C. Gallo, 
"Science" 219, 856 (1983))and used as controls showed 
strong surface fluorescence . 
20 In order to determine which viral antigen was 

recognized by antibodies present in the patient's sera, 
several immunoprecipitation experiments were carried out. 
Cord lymphocytes infected with vieus from patient 1 and 
uninfected controls were labelled with C S]methionine 
25 Tor 20 hours. Cells were lysed with detergents, and a 

cytoplasmic S10 extract was made. Labelled virus released 
in the supernatant ' was banded in a sucrose gradient. 
Both materials were immunopreelpitated by antiserum to 
HTVL-1 p2U , by serua from patient 1, and by. serum 
30 samples from healthy donors. Inraunocomplexes were 



analyaedby polyaerylamide gel elotrophoreais under 
denaturing conditions. A P 25' protein preBent In the 
virus-infected cellB from patient 1 and in LCI cells 
infected with this virus, Was specifically recognized 
5 by serum from patient 1 but not by antiserum to HTLV-1 

p2* obtained under similar conditions or serum of normal 
donors. Conversely the P 2k present in control HTLV-infec- • 
ted cell extracts was recognized by antibodies to HTLV 
but hot by serum from patient 1. 
10 The main protein ( P 25) detected arter purifica- 

tion of 35 S-methionine-labelled virus has, a molecular 
weight of abbut 25,000 (or 25R) . This is the only protein 
recognized by the serum of patient- 1 . By analogy with 
other retroviruses, this major protein was ; considered 
15 to be located in the viral core. - v 

This can be confirmed in immuno-eloctron mlcroe- 
copy experiments, which ahow that the patient's aerum 
can agglutinate the viral cores. Conversely, an antiserum 
raised in rabbit against an ether treated virus did not 
ao precipitate the p25 protein. 

The viral origin or other proteins seen In poly- 
aerylamlde gel electrophoresis of purified virus is more 
difficult to assess. ,A p15 protein could be seen after 
silver staining, but was much weaker after S-methionine 
25 perhaps due to the paucity of this amino-acid In tne 

protein. In the higher MM range, a contamination of the 
- virus by cellular proteins . ' either insideior outside the 
' «ln*l envelope, is likely. * 36K and a M2K protein and 

a'. BOK protein were constantly formed to be associated 
30 with the purified virus and may represent the major 
envelope proteins. 

Mo p 1S> (having a molecular weight or about 19 
mtt) was isolated from LAV ^extracts . 
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The invention concerns more particularly the 
tracts or .,1- vlru, a- soon a, th., can be rec.«»».- 

Lunologically by sera or patient, afflicted .« 

, »„ v tvne of immunological assay 
or AIDS. Needless say any type 01 * 

niay By vay of exarapte.immunoriuo- 
nay be brought into play, uy «„ B -< 

n„ „«vs or radio-immunoprecl- 
rescence or lmmunoenzymatio assays or " ^ 

station tests are particularly suitable. ■ 
As a matter of fact and except under exceptional 
clrcuB8 tances,sera of diseased patients do not recede 
the intact LAV, virus, or viruses having similar ph.no- , 
typical or immunological properties. The envelope pro-, 
tins of the virus appeared as not detectable immunolo- 
gically • Patient^sera. However as soon as 
the ore' proteins become exposed to said sera, the 
ilno logical detection becomes possible. Therefore the- 
immunologic** virus, whether 
invention concerns all extracts, of the virus, 
I the crudest ones - particularly mere virus y^ee 
_ or the .ore purified ones, particularly extract 
enriched in the P 25 protein or even the 

» with. Any purification procedure ^ proce . 

By «ay of example only, one -nay use purlficati P 
/ures sucK as disced- by *.C . Kontele" et al, ..of 

,„„„ iq82. pp. 1029-1038. 
Virology. J" ne 190*. pp 
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Tne invention concerns -ore generally 

« .i-iiap phenotype and immunologically 
of any, virus having slmila P* ^ of vlrU5? es . 

r .X.t.* to that obtained ™ culture9 
of the LAV type °' ' * P patlent3 or from haemo- 

isolatable from LAS - and AIDS P* 

philiaes. 
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In that respect other preferred extracts are 
those obtained from two retroviruses obtained by 
propagation on normal lymphocytes of the retroviruses 
isolated from : 

5 1) lymph node lymphocytes of a Caucasian homosexual with 
multiple partners, having extensive Kaposi sarcoma 
lesions and severe lymphopenia with practically no OKTK* 
lymphocytes in his blood ; 

2) blood lymphocytes of a young B haemophiliac 
10 presenting neurotoxoplaamosis and 0KTH*/0KTB* 

ratio of 0.1. 

These two retroviruses have been named IDAVl and 
IDAY2 respectively (for Immune Deficiency Associated 
Virus). Results of partial characterization obtained so 
far indicate similarity - if not Identity - of IDAV1 and' 
IDAV2 to LAV1 ; 

- same ionic requirements and template specificities of 
reverse transcriptase, 

- same morphology in ultrathin sections, 

- antigenlcally related p25 proteins : serum of LAV1 
patient immunoprecipitates p25 from IDAVl and IDAV2 ; 
conversely, serum from IDAV2 patient immunoprecipitates 
LAV1.p25. 

IDAVl patient serum seemed to have a lower anti- 
25 bodies titer and gave a weak precipitation band for LAH 
and IDAVl p25 proteins. The p25 protein or IDAVl and 
IDAV2 was not recognized by HTLV p24 antiserum. 

These similarities suggest that all these three 
isolates belong to the same group of viruses. 
30 Tn ' e invention further relates to a method or 
in vitro diagnosis or LAS or AIDS, which comprises 
contacting a serum or other biological medium 
from a patient to be diagnosed 
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with a virus extract as above defined and detecting • 
the Immunological reaction. 

Preferred methods bring into play lmmunoenzy- 
matic or imnunof luor eseent assays, particularly accor- 
5 ding to the EL1SA technique. Assays nay be either direct 
or Indirect iraraunoenzymatic or Immunof luorescent assays. 

Thus the invention also relates to labelled 
virus extracts whatever the type of labelling : enzyma- 
tic, fluorescent, radioactive, etc.. 
10 Such assays include for instance : 

- depositing determined amounts of the extract according 
to the invention in the wells of titration microplate; 

- introducing in said wells increasing dilutions of the 
serum to be di&gno&&d; 

15 - incubating the microplatej 

- washing the mlcroplate extensively; 

- Introducing in the wells of the mlcroplate labelled 
antibodies directed against blood immunoglobulins, 
the labelling being by an enzyme • ■ 

20 aelected frcm those which are capable of hydrolysing 
a substrate, whereby the latter then undergoes a 
modification or Its absorption of radiations, at least 
in a determined wavelength band and 

- deteoting, preferably in a comparative manner with 

25 respect to a control, th6 amount or substrate hydrolysis 
as a measure or the potential risk or effective presence 
of the disease. 

The invention also relates to kits for the above- 
said diagnosis which comprise : 

30 - an extract or more purified fraction of the abovesaid 

types of viruses, said extract or fraction being labelled, 
such as by a radioactive, enzymatic or immunof luorescent 
label ; 



12 

- human antiimmunoglobulins or protein A (advantageouB- 
ly fixed on a water-insoluble support Buch as agarose 
beads) ; 

- a lymphocyte extract obtained from a healthy person ; 

- buffers and, if appropriate, substrates for the 
vizualization of the label. 

Other features of the invention will further 
appear as the description proceeds of preferred isolation 
and eulturing procedures of the relevant virus, of 
preferred extraction methods of an extract suitable as 
diagnostic means, of a preferred diagnosis technique and 
or the results that can be achieved. 

1. VIRUS. PROPAGATION : . A, 

Cultured T-lymphocy tes from either umbilical 
cord or blood or • bone marrow cells from healthy, 
virus negative, adult donors are suitable for virus 
propagation. 

There is however some variation from Individual 
to individual in the capacity of lymphocytes to grow the 
virus. Therefore, it is preferable to select an adult 
healthy donor, having no antibodies against the virus 
and whose lymphocytes repeatly did not release sponta- 
neously virus, as detected by reverse transcriptase 
activity ( RT) nor expressed viral proteins.- 

Lymphocytes of the donor were obtained and 
separated by eytophoresis and stored frozen at -180»C in 
liquid nitrogen, in BPHI 16K0 medium, supplemented with 
50 * ^complemented human serum and 10 % DMSO. 

For viral infection, lymphocytes were P«t in 
culture (RPHI 16 10) aedium, with phytohaemagglutinin 
(PHA) at the concentration of 5-10 6 cellB/ml for 3 days. 

Then, the medium was removed and cells reauspen- 
ded in viral suspension (crude supernatant of virus- 



„ -80°C). Optimal conditions 
Of cell/virus concentrations were 2.10 ce 
'o.OOO cp, of KT activity, the l.tt.r deterged 

prevlously --: 9 :;;i:'v:r:: r ^^d 

in culture PHA-free ■ concentration), 
TCGF (Interleukin 2) : (0.5 - 1 »/■ . 
POLYBREN (S1S-) a „/.! an. antl-inter f eron . eh P 
serua , inactivated at 5& .C ,0 »inu ;8 < . % • - 

, serum which la able to neutrally 7 U of 
Hnterferon at a 1/100,000 dilution). 

Ilru, production va, tested every 3 day. by RT 
.ri-ivitv determination ori 1 ml'samples. 

». f ™..». or ...L-1—r.r- «-«■ " "'•'E'V 

„ > — »—«~ — " 

tt. .b..n.. or .»«->.«■«— l»t.r»™ ».r... 

»- - -•'••'-r 

— ;::„r;:i:u:r:::;:; «. - . « ^ 

„f a continuous permanent line 
the emergence oi a 

,c , VIRUS PURIFICATION ! »»,, ta d 

25 2. I±»L»2 — t Mas concentrated 

For its use in. EL1£>*, 

, „, '/per, 6000) precipitation and 
by 10 % Polyethylenslycol (PEG 6000) P P 

v j Ar i tuice to equilibrium in a 20-60 % sucros 
banded twice to «» then reoovereo and 

The viral band at density l.»° 
3 0 usable as such for SLISA assays. 
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For use in RIPA (radio-immune 

precipitation assay), purification in isotonic gradients 
of Metrizamide (sold under the trademark NYCODENZ by 
Nyegaard, Oslo) was found to be preferable. Viral 
5 density in such gradients was very low (1.10-1.11). 

- Metabolic labelling with 35 S-methlonine of cells 
and virus (RIPA) followed by polyaerylaraide gel electro- 
phoresis were performed as above described , except for the 
following modifications ror RIPA : virus purified in 
10 NYCODEHZ was lyaed in l| volumes of RIPA Containing 

500 V/ml of aprotinln. Incubation with 5 ul of serum to 
be tested, was made for 1 hour at 37'C and then 18 hours, 
at *H°C. Further incubation of the immunoeoraplexes with ' 
protein A SEPHAROSE beads was for 3 hours at +« I 'C. 

!5 3. PREPARATION OF THE VIRUS EXTRACT FOR ELISA ASSAYS : 

Yirua puriried in sucrose gradient as above descri- 
bed, is lysed in RIPA buffer (0.5 % SDS ) and coated on wells 
of microtest plates (Nunc). 

Preferred conditions for the ELISA assay are : 

20 

After addition to duplicate wells of serial 
dilutions of each serum to be tested, the specifically 
fixed IgOs are revealed by goat anti-human IgG coupled 
with peroxydase. The enzymatic reaction is carried out on 
25 ortho-phenylene-diamine as substrate and read with an 
automatic spectrophotometer at 492 nm. 

On the same plate each serum is tested on a control 
antigen; a crude cytoplasmic lysate of uninfected T- 
lymphocytes from the same donor is used 
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in order. to eliminate unspecifle binding, which 

cart be high with some sera. 

Sera are considered aa positive (antibodies 
against the virus) when the difference between O.D. 
•5 against the viral antigen and O.D- against control 
cellular antigen is at least 0.30. 

Hereafter there is disclosed a specific test 
for assaying the above aentionned disease or exposure 
to disease risks. 
10 Method . 

This ELISA test is Tor detecting and titration 
of aerie anti-retrovirus type LAV antibodies. 

It comprises carrying outa competition test bet- 
ween a viral antigen (cultivated on T lymphocytes) and \ 
15 a control antigen constituted by a lysate of the same 
though non-infected lymphocytes. 

The binding of the antibodies on the two anti- 
gens is revealed by the use of a human antiglobulin 
labelled with an enzyme which itself is revealed by 
20 the addition of a corresponding substrate. 
Preparation of the viral antigen . 

The cellular cultures which are used are T 
lymphocytes of human origin which come from : 
. umbilical cord, blood, 
25 . 1>one marrow, 

, blood of a healthy dormar. 

lifter infection of the cells by the virus, the 
supernatant of the infected cell culture is used. It is 
Concentrated by precipitating with 10 < PEG, then 
30 purified (two or three times) on a (20-60 %) sucrose 
gradient by ultracentrifugatlon to equilibrium. 

The viral fractions are gathered and concentrated 
by centrifugation at 50 000 rotations per minute for 
60 minutes. 
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The sedimented virus is taken In a minimum 
volume of buffer NTE at pH 7.1 (Trie 0.01 M , NaCl 0.1 
M, EDTA 0.001 H). 

The proteic concentration Is determined by the 
Lowry method. 

The virus Is then ly3ed by a (RIPA + SDS) bufrer 
(0.5 % final) for 15 minutes at 37°C. 
Preparation of the control antigen . 

The non-infected lymphocytes are cultured accor- 
ding to the preceding conditions for from 5 to 10 days. 
They are centrifuged at low speed and lyaed in the 
RIPA buffer in the presence of 5 % Of the product 
commercialized under the name of 21CM0FREN (Specia) 
(500 u/ml). After 15 minutes at 4 4 C wl-th 

frequent stirrings with vortex, the lysate is centri- 
fuged at 10 000 rotations per minute. The supernatant 
constitutes the control antigen. Its concentration in 
protein is measured by the Lowry method. 
Reagents . 

t - Plates = NUNC - special controlled ELISA 
Z - Surfer PBS : pH 7.5 
3 - TWEEN 20 

«J - Carbonate buffer : pH = 9.6 {C0^S& z * 0.2 M 

(CO^ = 0.2 M 

5 - Non foetal calf eerura : which is stored in frozen 

state (BIOPRO), 

6 - Bovine serum albumin (BSA) SIGMA (fraction V) 

7 - rfuman antl IgG (H+L) labelled with peroxydase 

PASTEUR, in tubes of 1 ml preserved at H°C 

8 - Washing buffer = PBS buffer, pH 7-5 + 0.05 % 

TWEEN 20 

Dilution of the conjuguate is carried out at the 
dilution indicated in PBS buffer + TWEEN 20 (0.05%)+ 
bovine albumin 0.5 g per 100 ml 
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9 - Dilution buffer of sera = PBS buffer + 0.05 5&TWEEN 20 

. + 0.5 g BSA 

bovine aerun albumin per 
100 nl 

10 - Substrate = Opp 
. Citrate buffer pH = 5.6 trlsodic citrate 

(C 6 H 5 Ka 3 0 7 , 2H 2 0) , 0.05 H ; citric acid 
{C 6 H g 0 ? , 1H 2 0), 0.05 M. 
. Hydrogen peroxide s at 30 % {110 volumes) - used 

at 0.03 % when using citrate buffer. 
. Orthophenylene diamine s SIGMA 

75 mg per 25 ml of buffer - which la diluted in 
buffer extemporaneously. 
Preparation of the plates . 
1 5 The plates which are used have 96 U-shaped wells' 

(H0KC= ELISA) . They. include 12 rows of 8 wells each, 
numbered from 1 to 12. 

The distribution of antigens is as follows : 

- 100 yl of the viral antigen, diluted in carbonate 

20 buffer at pH 9.6, is deposited in each of the wells or 
rows marked © 

1-2-5-6-9-10 

- 100 pi of the control antigen, diluted in carbonate 
buffer at pH 9.6, is. deposited in each of the wells of 

25 rous marked © 

3-« - 7- 8-11- 12. 

The dilution of the viral antigen Is titrated 
at each viral production. Several dilutions of viral 
antigen are tested and compared to positive and negative 
30 known controls (at several dilutions) and to human 
anti-lgC labelled with peroxydase, the latter being 
also tested at several dilutions. 

As a rule, the protelc concentration of the 
preparation is of 5 to 2.5 |ig/ml. 




18 

The same protelc concentration 1b used for the 
control antigen. 

The plates are closed with a plastic lid and 
are incubated overnight at 1 l e C. 
5 Then they are put once in distilled water and 

centrifuged. The wells are then filled with 300 Ml of 
non foetal cair serum at 20 % in PBS buffer. 

The incubation lasts 2 hours at 37 6 C (covered 

plates) . 

10 The plates are washed 3 times in PBS buffer with 

TWEEN 20, 0.05 % (PBS-tw buffer) : 
. flrot uoohing 300 nl 

. second and third washing 200 ul/well. 

The plates are- carefully dried and sealed with 
15 an adhesive plastic film. They cap be stored at -r80 e C. '■ 
ELISA reaction : antibody titer assay . 

After defreezing, the plates are washed 3 times 
in PBS-TWEEN. They are carefully dried. 

The positive and negative control sera as well 
20 as the tested sera are diluted first in the tube, with 
PBS-TWEEN containing 0.5 % bovine albumin- 

The chosen dilution is 1/10. 

- 100 ul of each serum are deposited in duplicate on the 
viral antigen and in duplicate on the control antigen. 

25 - The same is carried out for the positive and neeative 
diluted sera. 

- 100 ul of PBS + TVEEli + bovine serum albumin are 
introduced in tyo wells® and in two wella © to forn the 
conjugated controls. 

30 The plates equipped with their lids are incubated 

for 1 h 30 at 37 C C. 

They are washed 4 times in PBS + TWEEN 0.05 %. 

- .100 yl of human anti-IgG (labelled with peroxydaae) 
at the Chosen dilution are deposited in each well .and 

35 incubated at 37°C. 
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.- ■ ' The plate* are again washed 5 tines with the 
(PBS + TWEEN) buffer. They are carefully dried. 

Revealing the enzymatic reaction is carried put 
by means or a or thophenylene-dlamlne substrate (0.05 * 
5 in citrate buffer pH 5*6 containing 0.03 % of B 2 0 2 ) . 

100 yl of substrate is distributed in each well. 
The plates are left in a dark room for 20 minutes 
at the laboratory temperature. 

Beading is carried out on a spectrophotometer 
10 (for microplates) at *92 nm. 

Sera deemed as containing antibodies against the 
virus are those which give a ODD (optical' density 
difference s optical density of viral antigen leas ^ 
optical density of control antigen) equal to or higher 

15 than 0.30. 

this technique enables a qualitative titration 
a« rwell '"*« . quahiiiati** one . For this purpose, it is 
possible either to use several dilutions of the serum to 
be assayed, or to compare a dilution of the serum with a 
range of controls tested under the same conditions. 

The table hereafter provides first results of 
serological Investigations for LAV. antioodies, carried 
oui by using the above exemplified ELISA assay.. 
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FIRST RESULTS OF SEROLOGICAL INSTIGATIONS FOR LAV 
AHTIBODIES IH FRANCE 





Total 
examined 


ELISA- 
poeltive 


L.AV 

%pbaltiye 


BLISA-HT 
(Blotec 
positive 


. n 

LV1 
h ) 

^positive 


Lyniphadenopathy 
patients* ., 

Healthy homosexuals 

Control population 


no 


22 
7 
1 


(63) 
(17) 
(1,9) 


•■»'• . 

5 

1 
0 


M*) 
(3) 
«2,6) 







• £8 homosexuals 

3 Haitians (1 woman) 
H toxlcomans (2 women) 

done . ■ ■ . 

« . , th< . = LAS HTLV1 poaitive, 3 were born in Haiti, 

Out of the 5 LAS htuv p had Bad e several; 

t had stayed for a long tiw ln Kaltl 

travels to USA. . _ r.v 

All of then had also antlbodxea against LAV. 

TK. table shows clearly high prevalence of LAV antibodies 
The table shows ' the v *ry low incidence in 

i* the hokosSxual patients with L ^ ^^ p ^ ad of vlru8 
the normai population and also a mod o 
♦ ^^ i. -till healthy homosexuals. In the latter gro P , 

T.I » »«?^ 
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ELISA test. (Biotech)). The groups of AIDS patients gave 
less interprets result, i approximative^ 20 * had 
LAV antibodies, but some of the sera were taken at a 
very late stage of the disease, with a possible negati- 
5 vation of the humoral response. 

It should further be mentioned that lymphocy- 
tes of LAS patients do not produce detectable 
amounts of LAV-type virus. Particularly cells of lymph 
nodes rrom 6 more LAS patients were put in culture and 
■,0 tested for virus production, as described for patient 1. 
»o virus release could be detected by RT activity. 
However, a P 25 protein recognized by the serum of the 
first patient could be detected in cytoplasmic extracts 
of the T-cells labelled with 3 5 S-methionine in 3 other ^ 
20 cases. This suggests partial expression of a similar 

Ylr us in such cases. Moreover, all (6/6) of these patients 
had antibodies against LAV P 25 proteins, indicating that 
they all had been . infected with a similar or identical 
virus. 

5 Interestingly, m lymphocytes of one or the 

patients (patient 2), there vas a veaK but definite 
. lfiB uno P reclpitation of a band of similar size < P 2«-p25) 
with goat antiserum raised against HTLVt. Similarly, 
the patient's serum had antibodies against both HTLV and 
30 LAV, suggesting a double infection by either virus. 
Such cases seem rather infrequent. 

The invention finally also relates to the 
■ biological reage,ts that can. be formed by the LAV 

extra cts containing the P 2 5 protein or by the purified 
• 35 p 25 protein, particularly for the production of anti- 
o i s directed against P 25 in animals or o monocle a 
antibodies. These antibodies are liable to form use 
Z -I in the further study of antigenic determinants 
of LAV viruses or LAV-related viruses. 
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It is acknowledged that the OKT designations 
which have been used with respect to the designation 
of some sub-sets of lymphocytes or related monoclonal 
antibodies, for ease of language, should in no way be . 
5 opposed to the validity of any corresponding trademark, 
whether registered or not by its owner. 

It should further be raentionned that the viral 
extracts, particularly viral lysates or enriched frac- 
tions can also be defined by reference to their immuno- 
10 logical relationship or similitude with the extracts or 

enriched fractions containing a p25 protein as obtainable 
from the strain LAV1 , IDAV1 or IDAV2. Thus any protein 
Traction which is capable of giving similar patterns of 
immunological reaction as do the protein extracts of LAV1 , 
15 IDAV1 or IDAV2 with the same sera, must be considered as ' 
equivalent thereof and, accordingly, be deemed as 
encompassed by the present invention. A 
ainilar conclusion extends of course to the diagnostic 
means (process and kits) which may make use of such 
2.0 equivalent protein extracts. 

The LAV1 virus has been deposited at the 
"Collection Nationale des Cultures de Micro-organismes " 
(C.N. CM.) under n» 1-232 on July 15, 1983 and IDAVl and 
25 IDJ.V 2 viruses have been deposited at the C.K.C.M. on 

September 15, 1983 under n» 1-240 and 1-Zk\ , respectively. 
Ths invention encompasses as well the extracts of mutants or 
variants of the above deposited strains a; long as they 
possess substantially the same immunological properties. 
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CLAIMS : 

1 - Retrovirus extract immunologically recognized by 
sera of LAS and AIDS afflicted patients and obtained from 
a T-lymphotroplc-retrovifus , whose preferential target 
5 consists of Leu 3 cells, which has reverse transcriptase 
activity requiring the presence of M S 2+ ions and displaying 
a strong affinity for poly (adenylate-oligodeoxy-thymidylase) 
[poly(A)-oligo(dT) 12 _ l8 ], which has a density of 1. 16 in a 
sucrose gradient, which has a mean diameter of 139 nauo- 
tO metre and a core or mean diameter of H 1 nanometre, whose 
envelope proteins are not detected immunologically by 
the sera of LAS and AIDS afflicted patienta,vhieh is 
recognized immunologically by said B era and which contains 
ft >25 protein which is not recognized immunologically by 
1.5 p2H protein of HTLV virus, which is free of a P 19 protein. 

Z - Retrovirus extract immunologically recognized 
by sera of LAS and AIDS afflicted patients and obtainable 
from any of the retrovirus deposited at the C.N. CM. under 
n» 1-232, 1-2110 and I-2JJ1 . 
20 3 - A retroviral extract which is lamunologlcally 

related to the retroviral extracts of claims 1 or 2. 

H - The retroviral extract of any of claims 1 to 3 
which consists of the crude lysate of said retrovirus. 

5 - The p25 protein of the extracts of any of claims 
25 1 to H which is in the purified state. 

6 - A method for the in vitro diagnosis of LAS or 
AIDS, which comprises contacting a serum or other biological 
medium obtained from the patient to be diagnosed with the 
retrovirus extract of any of claims 1 to 1 or with the 

30 punned p25 protein of claim 5 and detecting the immuno- 
logical reaction. 

. 7 - A kit for assay of sera from LAS or AIDS afflicted 
patients which comprises : 
•■- retroviral extract according to any of claims | to t or 
35 the purified protein of claim 5, which are labelled ; 
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« human antl-lmmunoglobulins; 

- a lymphocyte extract obtained from a healty person ; 
_ buffers and, ir appropriate, aubBtratea for the 

5 visualisation of the label ; 

- means to detect the. labelled conjugate resulting rrom 
the immunological reaction between the labelled reagent 
and the assayed serum. 

8 - A kit for AIDS or LAS assay which comprises : 
10 - a retroviral extract according to any or claims 1 to H 
or the purified protein of claim 5 ; 

- labelled human anti-immunoglobullns J 

- a lymphocyte extract obtained from a healty person ; 

- buffers and. if appropriate, substrate for the vliuall- 
15. sation of the label,; 

-means to detect the labelled conjugate resulting from the 
immunological reaction between the labelled reagent and the 
assayed aeruia. 
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ABSTRftCT 



f*Sttf9(sl to accompany ebstraej: 



Antigens, means and method for the diagnosis of lyit^denopathy 
. and acquired itrcrune deficiency svndrttne 

The invention concerns a retrovirus extract containing 
a P25 protein which recognizes immunologically sera of 
Patients afflicted with lymphadenopathy syndrom' (LAS) or 
acquired immune deficiency syndrom (AIDS). It "relates to 
^method and m for & vivo , my of LAS or AIDS involving 
contacting sera from patients to b. diagnosed for such 
peases w lt h said retrovirus extract and by detecting the 
Immunological reaction, if any. 
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successive fractions of sucrose gradient. 

t measure of aeldo preeipitable material labelled 
with [ 3 H] uridine. 

density variation of the gradient. 



